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Abstract
   Anticancer agents used in cancer chemotherapy act on the cell division process and cause side effects 
that reduce the patient's quality of life. However, oncolytic viruses are cancer therapeutic agents with no 
side effects that are now attracting much attention. Various genetic modifications of the virus have been 
tried to address the problems from the previous clinical studies and the FDA approved the first 
oncolytic virus as a cancer therapeutic agent in 2015. This oncolytic virus is being tested in an ongoing 
clinical trial in Japan. In this article, we review the improved oncolytic viruses with their genetic 
modifications in order to solve the problems that were highlighted from early clinical studies.
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の VSV-G 糖タンパク質に存在するため、VSV-G 糖タン
パク質の遺伝子配列を置換する。（図 2a）
アデノウイルスの場合は、ヘキソンカプシドタンパク質




























































で 過 剰 発 現 す る HER2（Epidermal Growth Factor 
Receptor type2）6） に対するリガンドを発現させること
で腫瘍細胞に優先的に感染させることが可能となる。




容体（Epidermal Growth Factor Receptor:EGFR） に対
する一本鎖抗体を発現させることで腫瘍への標的化を行
い、gB の HS 結合ドメインを削除することで正常細胞
への感染を抑えることができる。
③ gB 及び gD へ変更を加える 8）
　gD を EGFR や消化器がん（大腸がん , 胃がん , 膵が






























































1） Elizabeth Kelly, Stephen J Russell, History of 
Oncolytic Viruses:Genesis to Genetic Engineering, 
Molecular Therapy., 154: 651-659, 2007.
2） Tanner S.Miest, Roberto Cattaneo, New viruses 
for cancer therapy:meeting clinical needs, Nature 
Reviews Microbiology., 12: 23-34, 2014.
3） 川口 寧 , 単純ヘルペスウイルス（HSV）, ウイルス , 
2010, 60, 187-196.
4） Guoying Zhou, Guo-Jie Ye, Waldemar Debinski, 
Bernard Roizman, Engineered herpes simplex 
virus 1 is dependent on IL13Rα2 receptor for cell 
entry and independent of glycoprotein D receptor 
interaction, Proc Natl Acad Sci U S A., 99: 15124-
15129, 2002.
図 3: ドメインアダプター 11）
図 4:NIS 発現による放射線感受性の増強 2）
84
永井　勝幸，江藤　優輔：がん治療薬としての改良型腫瘍溶解ウイルス
5） H Kamiyama, G Zhou, B Roizman, Herpes simplex 
virus 1 recombinant virions exhibiting the amino 
terminal fragment of urokinase-type plasminogen 
activator can enter cells via the cognate receptor, 
Gene Therapy., 13: 621-629, 2006.
6） Laura Menotti , Arianna Cerretani, Hartmut 
Hengel, Gabriella Campadelli-Fiume, Construction 
of a Fully Retargeted Herpes Simplex Virus 1 
Recombinant Capable of Entering Cells Solely via 
Human Epidermal Growth Factor Receptor2, J 
Virol., 82: 10153-10161, 2008.
7） Paola Grandi, Juliet Fernandez, Oscar Szentirmai, 
Robert Carter, Davide Gianni, Miguel Sena-
Esteves, Xandra O, Targeting HSV-1 virions for 
specific binding to epidermal growth factor 
receptor-vIII bearing tumor cells, Cancer Gene 
Ther., 17: 655-663, 2010.
8） Hiroaki Uchida, Marco Marzulli, Kenji Nakano, 
William F Coins, Janet Chan, Chang-Sook Hong, 
Lucia Mazzacurati, Ji Young Yoo, Amy Haseley, 
Hiroshi Nakashima, Hyunjung Baek, Heechung 
Kwon, Izumi Kumagai, Masahide Kuroki, Balveen 
Kaur, E Antonio Chiocca, Paola Grandi, Justus B 
Cohen, Joseph C Glorioso, Effective Treatment of 
an Orthotopic Xenograft Model of Human 
Glioblastoma Using an EGFR-retargeted Oncolytic 
Herpes Simplex Virus, Mol Ther., 21: 561-569, 2013.
9） M.K. Magnusson, R.Kraaij, R.M.Leadley, C.M.A.DE 
Ridder, W.M.van Weerden, K.A.J.Van Schie, M.Van 
der Kroeg, R.C.Hoeben, N.J.Maitland, L.Lindholm, 
A Transductionally Retargeted Adenociral Vector 
for Virotherapy of Her2/neu-Expressing Prostate 
Cancer, Hum Gene Ther., 23: 70-82, 2012.
10） Kathy L.Poulin, Robert M.Lanthier, Adam C.Smith, 
Carin Christou, Milagros Risco Quiroz, Karen 
L.Powell, Ryan W.O’Meara, Rashmi Kothary, lan 
A.Lor imer , Robin J .Parks , Retarget ing of 
Adenovirus Vectors through Genetic Fusion of a 
Single-Chain or Single-Domain Antibody to Capsid 
Protein IX, J Virol., 84: 10074-10086, 2010.
11） Birgit Dreier, Annemarie Honegger, Christian 
Hess, Gabriela Nagy-Davidescu, Peer R.E.Mittl, 
Markus G.Grutter, Natalya Belousova, Galina 
Mikheeva, Victor Krasnykh, Andreas Pluckthun, 
Development of a generic adenovirus delivery 
system based on structure-guided design of 
bispecific trimeric DARPin adapters, Proc Natl 
Acad Sci U S A., 110: 869-877, 2013.
12） Kerr ington D.Smith , James J .Mezhir , Kai 
Bickenbach, Jula Veerapong, Jean Charron, 
Mitchell C.Posner, Bernard Roizman, Ralph R.
Weichselbaum, Activated MEK Suppresses 
Act ivat ion o f PKR and Enab les Ef f i c ient 
Replication and In Vivo Oncolysis by Δγ
1
34.5 
Mutants of Herpes Simplex Virus 1, J Virol., 80: 
1110-1120. 2006. 
85
